Prosomatostatin processing in pituitary GH3 cells. Identification and secretion of the intact propeptide.
Preprosomatostatin (preproSRIF) is a peptide hormone precursor that undergoes tissue-specific processing at either a single set of paired basic residues to yield SRIF-14 or, alternatively, at a monobasic site to produce SRIF-28, an NH2 terminally extended form of SRIF-14. Mammalian preproSRIFs are a family of precursors that are remarkably conserved from rat to humans. In five species, the signal peptide and propeptides are approximately 96% identical; this high degree of sequence identity may be indicative of functional conservation. Since the propeptide is approximately five times larger than SRIF-14, we hypothesized that it would be secreted as a separate polypeptide following proSRIF proteolytic processing. To test this idea, we raised polyclonal antibodies to the entire propeptide to follow its biosynthesis and secretion. Here we demonstrate that in transfected rat anterior pituitary GH3 cells both SRIF-14 and the intact 9.5-kDa propeptide were processed coordinately from proSRIF with identical kinetics. Treatment of the cells with chloroquine, a weak base which inhibits processing to mature SRIF-14, also inhibited the appearance of the 9.5-kDa propeptide. Approximately 40% of the propeptide was targeted to the regulated secretory pathway as determined by its quantitative secretion in response to secretagogues. We also examined the secretion of the SRIF propeptide independently of SRIF-14 by expressing a truncated "propeptide" in which SRIF-14 was deleted. Significantly, the SRIF propeptide was itself efficiently transported through the secretory pathway and secreted into the culture medium. This suggests that the propeptide possesses all the topogenic information necessary for intracellular transport. The coordinate secretion of the intact propeptide with mature SRIF-14 suggests that it might function as a novel bioactive peptide.